Highly predictive CoMFA and CoMSIA models for two series of stromelysin-1 (MMP-3) inhibitors elucidate S1' and S1-S2' binding modes.
Three-dimensional quantitative structure-activity relationship models have been derived using comparative molecular field analysis (CoMFA) and comparative molecular similarity indices analysis (CoMSIA) for two training sets of arylsulfonyl isoquinoline-based and thazine/thiazepine-based matrix metalloproteinase inhibitors (MMPIs). The crystal structure of stromelysin-1 (MMP-3) was used to pinpoint areas on the ligands and receptors where steric and electrostatic effects (for CoMFA) and steric, electrostatic, hydrogen-bond donor, hydrogen-bond acceptor, and hydrophobic effects (for CoMSIA) correlate with an increase or decrease in experimental biological activity. The most predictive CoMFA and CoMSIA models were obtained using training-series subsets that sampled a wide range of activities, together with docking and scoring, inertial alignment, investigation of various partial charge formalisms, and manual adjustment of each compound within the active site. The models developed in this study are in agreement with experimentally observed MMP-3 structure-activity relationship data and offer new insights into binding modes involving the partly solvent-exposed S1-S2' subpocket and certain zinc-chelating groups.